Estimating SNP proportions in populations of malaria parasites by sequencing: validation and applications.
We have developed a rapid and simple method for determining accurately the proportions of alleles or individual malaria clones in a mixed infection. The technique uses a nested PCR reaction to amplify, from parasite mixtures, alleles of genes differing by single nucleotide polymorphisms, simultaneously, using common primers to non-polymorphic sequences. The mixed products are sequenced, and the heights of fluorescence peaks associated with different nucleotides at the polymorphic site used to quantitate the proportions of each allele in the mixture. We have confirmed the accuracy and precision of the method using a set of well-validated mixtures of genetically different malaria parasites. This technique can be used in the mapping of genetic loci underlying phenotypic traits and in the evaluation of the effects of different alleles upon the reproductive success (fitness) of parasites.